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(57)Abstract: 

PROBLEM TO BE SOLVED: To decrease production of 
debris and to enhance X-ray conversion efficiency. 
SOLUTION: A corpuscle mixed gas target 10 is 
composed of corpuscles 10d formed by coating metal 
10b such as gold on an organic material 10a such as 
polystyrene and gas 10c having high X-ray permeability, 
and an X-ray 14 is obtained by irradiating a laser beam 2 
to the corpuscle mixed gas target 1 0. The diameter of 
the corpuscle 10d coated with the metal 10b is 
preferably smaller than that of the laser beam 2 
irradiated to the target 1 0. 
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l-c^xt^jsu ^ozf^x^frzxmzms.z 
u— y^xv xjaagi-fci^-c. 

— tfsastga^flit** c t u— y^x-? 

[lt#JS2] MffittSli. W&iaifl-e&oT. fro#'J 
■J 7-^1? fe ■& - £: St i: f •& IS* JS 2 <D U— 9= ? 

^x-rx&ai,, 

[K#>S4] flK*IJa-f^ >^Lfcfi^©§li, 
iffltES-y-v H=IBIt**i*U— tfftOTgcfcy'b*^:: 
i: Zft&tir £»*JS 1 (7) U— tf^Xv Xf&3S„ 

[I8#JS5] ffUB&SOtmi*. SSfcaiMtSV-y 

[»*JS6] IfflKSUfcligSt. ^'J^A. 7JU=f 

5 fl) U— X^? X fS3g„ 

[«*«7] m&$-?v usstgBoisitPKfcusiL. 

KsMxga MiaiiaWPiUlElslilXPtro 

6 * c <t zn& t -r * k#is 1 * €> if #js 6 « t?<» ^-r 

u— XT X J835. 

lcKK<DU— tf^XvxSagi:. fliseu— tf^XT 
X^3f-e«±LfcX«$^X^U»<H3t57-i:, It 
IET^^T?SltLfcX«|$ig/jNLr^ft:^x/Mza^ 

-E-a>:75Xv^e>xt&£$g±*-ti\ SB£L 
fcX^$T«»^x/M-a|^-cffrlE¥j»tt:^x/Mc#3S 

&® £ UirfB&Jg £ y * it&a n* * i^feit i= =i — t -<• > * 

X^-y^ UflSE*-^ h$Il£g!«*l::i«$t-f -SXt 

ic L/— 881* L T ^ XT t5Xf -v 

^O^XTA^XliSS^feStK 3§ifeLfcXtSl£*3* 

c t znm£+z>*mi*2iw&*i;m. 



[OO O 1 ] 

[feesadi-f &}£«#&] *f§^i*. u— y 

H-KBStLT^XTfc^fifcU *©^XTfr£X 
tir£ U— 9^ XT X|g3SI-§3-r-S. 
[OO 0 2] 

[tt3fc<0ftffi] ^¥6-281799 *H*$8I*. ##«iy* 
[0 0 0 3] ^B§Ba61-153935^ai*. sST^tlfciS 

w±mi~ is—*ft£mmLxx&zm±zi±zz££ti 

[0 0 0 4] ^¥2-100297 -fHifRI*. U— 9=3t<DX 

If^ ^ Rait L X X & * S8£ * ti- S ^ <t £8EKT -5 . 
[00 0 5] #^8357-41167 @<*jb*Hfc 

[0006] r^-ixi-- hu>K--f>-t^f 

-f <7^. • T> K • Z>* I4i, i^Xh'J- 

■U ■ ^)\> h^/^-f h • U Vf=7-?<( (OSA. Trends 

inOptics and Photonics, vol.4, EXTREME ULTRAVIOLE 
T LITHOGRAPHY) (1 996*) , 6 6U I*. H^SSS 

[0 0 0 7] 

[!6ISA<»a:L<fcai:-ri.SS] U— h 

*6S5fi« Ol-^-f •> LT'T^-Mb 

U-^^^XTA<f6±-r* 0 *±LfcU— tf^X 

T^e,x^*<fB^-r*„ 5— y-v K©7c*<oan-v>ttti 

[0 0 0 8] -}\s-4W?^m*. 1 : (** 
X) . 2 : 3 : BttroillcKO. •t^^tlli, 

it^S-CXliS^Si+S^t^-e^i)., ftot. 
•51i^J:y til'. 

[0 0 0 9] L*U u— tfg«fey=£.*#t^att-V>7 L - 
*-t?j§IBLfc^-y-v KA<JRt)tLr. »1 OvmOiT? 

[oo i o] mtot$*zf%Li*o>*-?v 
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[00 1 1] #1iX&G>it¥mz&mtefZ#G:fc&Zlt 
^^i(iltL<. SStLTX SC.!:*, SSI 

[0 0 12] ?y h-ei*. HfcfcJ;!/ 

[0 0 13] *3giH0>BW[*, 7 7 . 
X IS^^Sd^A^S L— +f ^ X^ X fc «fc tf-&;ft £ 
mtfe¥«*B*8Btttfl::***S%*BeafK-*-<& 

[0 0 14] 

WcDttBI*, &B£*-<Z>&B<fcy 4>Jtfta>/J*$k^Mti:: 

«b**i*o>-c. xia^gesic&ifes-ti-Sw^-esfe 

3t*<Il<tt:«i*fttt:«)^a)^— hoa^ti^c-efc 

y^ h*y su*©<*<7>$->r 
K<k y 4i3f^x-7ftprfli«a**<** < . ^x^bBj 

BB*l=*<0>IMF&ft{t*mtB£tl«fr&. 

^*;u^u-f^y^>-r*«*ttT«)ai±. bto*9- 
fv h. *{ta>*a$— ?y h(oa$«fcy#< 

xtarosat. toFf-toto-t—vv 
k fc«fct;. h«fcys<-ri>c:i:A< 
■e#*. xn^Si3a^t,JS<-rsci:*«-e# 
4. tt^ttro*— y-y hroits^fcBOT^-eiirf- 
sfltfifc-faico.fcy'j*;^ LTtt^a>aA«±if. 

'!»>A<ie^e>'&t^Sl40T?a5>-5A^, U— tfJfctJHI* 
l=-a-ri-Xtg$SSl=f6±*-t*-5Ci:A<-p#S. 

«i ; ?-«>a®A<*ja-efc*ctirj:y. i^jstcjr* y t 



[OO 1 5] *£Ha«atttttt. K#E2<D«J:5(;, 

&b $ 3 — t > y* * mmz itmmmm * y t *ni l 

*>*-i^*B*Bfl!>3«. ;K'j7-*&^£ffl^-& 

5, Ztilz&y. 1/7- ifHPSfllix.Sctlctb'-c-cli 

[OO 1 6] »*«3lz|E«<D<fe5l-. tK'J-7- 

Lfct«)ii. <fta>/K'j-7— Sjmcfcb^-cjfcflSAnitec:® 
tLitfiA<e < m&&mtf = -T- y-r * y is 

-x-f >?Lfe£B«tm*f\ iEttfc*— hffl0> 

***«u— "foBi** c?x-?ibqmBB) i^bbs 

[0 0 17] *S6^<7>fl6©«aii. »*S4©«fc3l=. 
U— ffifcW&J: y /h £ I* C t fc-5 i, 0 

[0 0 18] *£Ba>B«>BBI*. W*«5<D«fc3l=, 
a— -?<r:/?0!>£B*mfi<£. «fc-5(.M** ^Xf^ 
t'fei^i^fflttStfflf. 8~14nm(D»X8 

rof6^fi*<ffl-*>-^y;uj:y *,sg<. Sb^«fc<xgi* 

[0 0 19] **W<0te©^aii. »#B6 0J:3(=. 
(D-C. 8~1 4 nm<0«X^<0Sja«^<0jKS(n±^ 

mx-8 o<H>imx.z>is^mm&$7f:-r<Dv. mtz-etz 
a<s~i 4nm-css<DSL^sia>«xig$iayairc 

[0 0 2 0] **M<CH6CD«©I*. lf*S7<D«J:3(c, 

^>BBttttl=B.ofett7«lalB-r«a>-e. BffiSBrt* 
(EEIc«OCtA<t?#. «±LfcXJiOTa*^R&Cc:t 

[002 1] *SBE<Dte<D!&f»l±, If*]S8fl)<fc3l=. 
5 ^-a<W#is 1 - 7 o>i^m^-Ba> ls-*fZf=? 

x^xisas-eie^Lfcxia^^x^icai*, x««s/jxs 
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X«3t^^JlSgPgS<Da«*WpCCi:7b<-e#-5o * 
fc. U— tf^XvxfgaiA^SSEIcai&tfS^Xliltf 

[0 0 2 2] *S§E<Bteam®l*. IS^3S9ro«»:5l=, 

1= U— Wfe £ HBtt L T 7 =y £ £l£ £ ■£ -5 X t v 

i*^x/Mzi||L^-C«riB¥iit*:'>x/M=¥3K*Sa/<$- 
> £8 ft-f * = f * i: f * -e * 

5 =y-U HO x »*^*?-v>afflpas©ti«* IB c 
*9 x mm* 6 sskmcoti* x * h. 

[0 0 2 3] 

[f£WO)^Jfi(D^SS] f&fUj#t>l*. B-ft - 
?v h<DS^X|g£«a¥fc«fctfX«(»JSlVWai:. a 

£ U— tfg «fc y t+5Mi£ lHft4HH*<D* — V? h l=* 
Lfc. 

[0024] *fc. S£i!»i#t>i*. ■ftSfeittSftaflklfc 
TfcJMMrafcLfc*— ?v h (KTF. f**t^;1^:tfx 

(kit. tttt-r-*— y-s» . fc«fctf. «<*<7> 

^644*-^^ h (KIT. Stf**-y-v 

) i=if<r. *#>ftxesc»ai*s*-r*-i:$S8 

ILfc. 

[0 0 2 5] BITT?. flMa*S^#X * — h*fflt> 
•6X«3Bfc<fct/-ttiSfflt^fc*SlW*»*Sia©*li£ff!ll= 

[0 0 2 6] (SStSfcM) **IH05mi ©sstfi«-e*4 



U— »f^XTXliai*IBl*fc*JII«:«*SS«*HH= 

^-To ¥*«;S5fe^si*. xjg^&s-r sxtt$B£g&i 

OO,fcStt8i5200i:j!>>e>«J«£*i£>. B&SP 2 O O I*. 
XIS^^SPI OOT?MLfcX6l 4$X««jt5 : 5- 

I 5T-7X^7 1 6 "7*>7 1 6-CRItLf=-7X^ 

— :>£ XlgSS/hgifeS^— 1 
8 (84*4) l-S^-r-StO-C-feS. x»*±SM 
oo$PL<ittlB-r*. xttff£tti oou. 

II 1 o. iHTI4#^*-yirH 01:1^-^2 
*B*f*-*U— tfBJHBBl 2 0. fc«fctfR£SSS5rt 
<Bl8*&^S^:tfx£@i|jrf hflBBBi 3 o 

[0027] y«y httieaiBi 101*. u— tfgn 

gf&l 0//m~»1 00/fmJ:i)t+#'h$l^l1 
m~3 ^mir^f-Sct^l-. 4Ifa-f^ >-7Lfc8l(Et 

tiftMCa— ^-f >yLfc»tt^F4:. *^X^>'<7A^ 

a t?o < f,tifcat^i^*xsie§ji 5 4>i=mrr 

[0028] U— *fBS*t^ai 2 Ol*. U— *f3t2*36 

±t5i/- ■y'jfe^si . 9 s 3t2$nxm-r^ 
iR*u>X3$tti-s. u— ^atess^is 1 I*. YAGU 

— <^-¥>x#S/T U— y<Et*<D. /^I/XMA<R lOnsH 
T"C. 1 /^xa5fcyODtB*A<j»1 OmJA>P>Rl O J 

S#g5*<73f»«l^;1^#X^— *fv h±-C3»1 0~» 
1 O O //mlr/ c c5«k5l=J|R*U^X3-e)|X^**l.*. U 

Z—?V M 0±T?(DI*;i^- ®SI*1 015~1 022 
W/rr.2 a)SA<J:t^. 
[0 0 2 9] ^-y-V hDlDUttBl 3 01*. KS^5 

^7 h 1 2. fc«fct;iUIXl|l 3*«5L«. 
[0030] St^^S5rti=(i. «t&yX;u9©pastP 

t|5]i|Ry^ h 1 2 0)[smXPt*^[R|-r-S<»:5l=i2M$H 
T■t^■^). U— tFMStSSI 2 0A^&<7)U— *f%Z\t. M 
£§3§ 5 OH® (cS«t U— y^SiSS 4 £8iB L 
r. «<syX^9*>&«st**tfc«lft^S^*x^— f 
v V 1 OlzRSStStt-So KSSS5MI*. KS^V^ 

S^§S5 4"©ff*>S- 1 0-2-1 o-3torri:U 
X;U9 rtO)EE*^»torrKI-h(=-r+itf. fSffi^;1^**X 
^— V? H 01*. *ULT3S«:G>ttl84:fc*. 

^ji^*"x^-y-> hi oi*|3])ix^^ hi 2i-xy. r 



(5) 



&ffl¥-l 1 -345698 



[003 1] 1ktt?nft4fx9— h 1 ocmxjfcS-y- 
«t*l-«fc y . hi 0*<D^Stc* 

«»fc£a>a«u:<fcy u--*3t2<Di*ju*-£i!RJttL 

TiOf***.. fttt?S*#X h 1 0<Dls— V% 

2 A<Jt < Effllc, B5SS5ffii£fc U— tf 7=7 X~7 1 1 

[0 0 3 2] U— tfzf^Xv 1 1 <D®^F-iSS-V>S)gli, 

o-cmtc s^jSJS-eiBt i oo 9 viii±. m^ffia 

U1 O 20~i o22/cm3 SJS(D^ : 5X^*<«±1--5 1 J; 
IV, 

[0 0 3 3] U— tf^XVI 1 tfaCDHTCDftltMiW, 
^ X v <0S&£ SB8(= ft It -5 B A - S * W&*(> S * - 
jfc*5l&l£<&ilfII-J: y, U— =7X1 1 1 *g>atfttt 

*»BI=i3M-*JM*-JMMII©iMI=J:y. t*ttX« 

ttM»t 5S3fe8B 2 O O t»n 
[0 0 3 4] «teyX^&JtffiSS*l=OIW* 

-s. 

[0 0 3 5] '{Klfty XiUQ^&XffiM+l=4Ut$4x« 

anw-ffi^tfx*— y v h i 0<35«j«$Ei2i=^-r o a 
h i oi«fktt?i o a tmrnuti 

0>1SX 1 O c*t;1^*tLT«fie$*tT^-5. iRmStifc 
W= (w 1 • a 1 +w 2 • a 2) 
A = a 1 +a 2 

LfcA'ot, #UX^U>fc£*(BW«'B!ilCl O air&Zj: 

<t*<»fcSi o b$u-T^>yufc«S«l^i o drottfi 

Wl*, i|?'MfU^«)JtIJw 1 = 1.05 . &<Bfcta 
Sw2 = 19, 8(t«SA=1iL t fctfc-SI&HON* 
«£a 1=0.9. aascra— r-f >^Lfc«aacD«:»* 
92 = 0.1 t-rttif <»i ) itawi*, 2. s 

[0037] CCDitaw 1 = 1 . O 5 <OtK'JX^U>£ 
*HJfifil)-ei*^«1*lg 10ai LTBH>-S*<. * 1 ICS 



LtU- 1*<»fifc**U Cfflb-tf 
^7X7 1 1**S>X|8l 4A<Jfttti£*l.5„ COTX&I 4 

S£SI=HgEA<M**©l=-*-"6l::l4U— VzfjX-* 1 1 

€xaft&fti=jiMtr«±ttKH-e&&tttt?i o d $ 

#X1 0 c4 J f=SSSl-S6^*1*-SC<tA<aS-C35i>, 
h^SSl 1 0-ei*. JMMtm&feyK:8£ 

ia^-cSfttt^ftj^R&ti*. *t«tLTi*ia5<D«fc 

5I=. ffl (7C*ie#Cu) -^-.y^U (tc*SS#N i ) 
«ty*8~1 4 nm<B*KXlgCDSB£8&A<m^cffe7b<iI 

ms'y-zmi^&^m&mt&m-Qit. 3nm 

«. a. *. ^v^f^ftftt. **-ei***i*ih.tt: 

SA<7. 3 , 19, 1 9t*#M;ft, 0 7 0><fc5l::& 

^roita £: tt?a«a t OMffifr &£S3<bl*gt U i v, 
-ecT?. 7t?yx^L/><Eif©5fir«1ftai o ai=Attifa} 

$11 0 b?3- f -f>yLfcti1 ^m-3/lm©«( 

^sm^^t-etta^'j^ <-r -act c 

*WfeHl 0 aCDlta^wl . $il:3-fY>yLfc 
ilfflttlfw2. SMJAiL, 8£££«JR«>«; 
«Sii. tli:a-f Lfc»ilffl*af a 2 t 

[0 0 3 6] 
[«1] 



/A 



(SCI) 



<5A<, M=J:«¥l«M«:Wni*At«i ©*-C(±6 x 1 
0-5~8 x 1 0-5tfit'>ft<ta- r-f ><f£*i&± 
a<7>$aO*gie?i*ro«Sffl (0. 4 6 x 1 0-5-2. 3 x 

1 0-5) i=ifiiv|*tt£attU Odizttftxa 
3b<ADit.*iTt, B8?Lfc*r«#lft1 Odia-fO 

[0 0 3 8] 

[SI] 



4es 












a 


<S 


s 


« 


its 


X.05 


1.3 5 


0.9 5 


2. 1 




6~8 


5~l 1 


1 1~1 3 


1 0 
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[0039] *t>l=. COTXtai 4 $»SA<S5t^ttS8-C 

myai-rici*. #xi odtroxgi 4<©sja^A < «^ 
**x$ss-r-5^A<fe-5. 7jxa>xi§2!isig<z>jt&£ 

rr\ ffiJ5tA<1 cm© «t«lA<aftg, St!*** X & 

Ar) . fiSISA^'J^A (5c3tffi-5§-H e> <tKf£(7c3St 
IE^0 2 ) . *t^»A<**> (jc«E#Ne) , §SHI 
^"b/V (TcStK^X e) ^-To ifcgfcX&OTftS 
SiliUnmttit, COI 3 nmT?Sia^A<a!l^ 

m. *y?>>. >t<ty« xjgsiam 

A<0. 8 BLfefc-SroCWJ T;U^>. SSI, £ 

>)^a. r;u=f>, S3t. ISSt. **>fi<mLX 

^•5. £f=, £3*. 7JU=fVI±Sffi'Sfc*>s 7>->y 
[0 0 4 0] *2SJS«l-cfc;W*\ UTOlto&tf&Zft 

•So 

[004 1] 2tc^SS0>J-CC*. L/— tf3tt<ngJ:y 

fc«feuf. h<fcy txm&siaiiSAUi/'o 

[0 0 4 2] fSflmg^JiXS-y"/ HOli, fiftieth 
1 O dHa)***. 1 O c l=«fcoT8&e3?J!><>h£ < Rtttttt 
^1 O 6r$X<r>®mm\z£Z>mmmz ZttlWX. 

[0043] *Hffi«ii-eii. *r«si$jft 1 o a ci&ji 1 o 

bS3-f<>^LfcMf 1 O dt*^1 0 c<h£;1 
^Lf=fifc«l^J1^**X^— h 1 0£S£S«5l*ilc 

«y h 1 Q[-\s—*f$b2tfimmZ1lXZ><T>-G. Is— »f/<JUX 
(c«L-C«lcftk)Bl^;1^**X^-y-v hi OA<«if&*tv 
-6<D-e. x8SSSI=fl**1±-5)-tA<t?#.S. 
[O0 4 4] «SliT-1 OdtttMSl Oal:t 

J11 0 b£=i— fO^Lfctfflffclifcft, $J18fc;|& 

[0 0 4 5] *fc. ttft? 1 Odfl)aii<tlST?ft5- 

<tic«ky. #M9c«j:y tx^ma^^BK-rsc 

[0 0 4 6] ^|CX^2ja^8 0%©S5t , '*'X 

Sjgs-r^wticty. x^^ssA^st^si-eisyaj 
[0047] ^Mra-ei*. ^x^^bL^ofcfiSiia 



[0048] *§tw<j>mz<nmi&m&W4 
i=«fcyittw-r-5«, *ms^i*. ^KDHifiwirfcits^ 
-y* hiaiRSs 1 3 oKtKtt? 1 o d 

S3 0&RI*. 5£<75«iBt^^>^6l=MLT'J-9--r^;U 

[0049] .tor, *Hffl«ilic«fc^.tf, &w*^7-t- 

=)X K^ffi3tT?#«i^a«lS*<fc-5. 
[0 0 5 0] 

iSIoLt^ — *fv hit f (O^-y-y 

ttitzfs.mm^aimm^t Lxftmr&nx. * 
*<j)mMtfmze,tei*<Dx. T^y<osi^$'>'S<-r* 

SOT?. X££3e3£l::3£±£l*£- 

So ia^-i±*jaaiaT-^«:<fcy ttts*^$<^ 
y. m+tfisi&mz&s.-f&^ttfxzzax'. u— 9 s 

it^*KI--a-ri=x«^S£lc#g^$-tirS ^ t 

•5. Sfc, ^(DaffiA^ar-fc-SCirlc^y. ie&ji 

«fc y t x * a < * * c t wx * s 0 

[ o o 5 1 ] I8#JS 2 ©fliaic J:4x(^ 1 OT&E 

[0 0 5 2] iS*3S3<D«MICi:*ilS. It*«2<75|gW 
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